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SUMMARY
The  ma in  t heme o f  t he  p resen t  s tudy  has  been  the  e luc i -
d a t i o n  o f  t h e  p u p i l  m e c h a n i s m  o f  f l y  p h o t o r e c e p t o r  c e l 1 s .
I t  i s  a rgued  i n  chap te r  0  t ha t  essen t i a l  e l emen ts  i n
th i s  sys tem mus t  be :  t he  wavegu ide  p rope r t i es  o f  t he  rhab -
domeres ,  t he  v i sua l  p i gmen t ,  t he  change  i n  membrane  po ten t i a l
gene ra ted  by  pho top igmen t  conve rs ion ,  t he  resu l t i ng  po ten t -
i a 1  g r a d i e n t  i n  t h e  s e n s e  c e l l  a n d  f i n a l l y  t h e  p r o p e r t i e s
o f  t h e  r e t i n u l a  c e l 1  p i g m e n t  g r a n u l a ,  t h e  l a t t e r  e f f e c t u -
a t i n g  t h e  p u p i l  a c t i o n .
A  number  o f  r e l evan t  t op i cs  has  been  tack led .  F i r s t
f r om wavegu ide  op t i cs  i t  i s  i n fe r red  tha t  t he  re f rac t i ve  i n -
dex  o f  f l y  r habdomeres  as  we l l  as  t ha t  o f  o the r  i nve r teb ra te
p h o t . o r e c e p t o r s  c a n  b e  t a k e n  a s  1 . 3 6 5  +  0 . 0 0 6  ( c h a p t e r s  I  a n d
2 ) .  T h i s  v a l u e  i s  a c h i e v e d  t h r o u g h  t h E  a p p l i c a t i o n  o f  a
s imp le  me thod  by  wh i ch  expe r imenEaL  re f rac t i ve  i nd i ces  can
b e  c o r r e c t e d  f o r  w a v e g u i d e  e f f e c t s  ( c h a p t e r  I  )  .
Fu r the rmore  i t  i s  conc luded  t . haE  the  con t r i bu t i on  o f
t he  abso rb ing  v i sua l  p i gmen t  ch romophore  to  t he  re f rac t i ve
index  can  be  neg lec ted  i n  f l y  pho to recep to rs  on  the  g round
o f  w a v e g u i d e  o p t i c a l  c o n s i d e r a t i o n s  ( c h a p t e r  3 ) .
T h a t  f l y  v i s u a l  p i g m e n t  i s  a  p h o t o c h r o m e ,  i . e .  t h a t  i t
c a n  e x i s t  i n  t w o  t h e r m o s t a b l e  s t a t e s ,  i s  s h o w n  i n  c h a p t e r s
6  and  l ,  I t  hence  i s  access ib le  t o  a  gene ra l  me thod  deve lop -
e d  i n  c h a p t e r  4 ,  w i t h  t h e  a i d  o f  w h i c h  t h e  a b s o r p t i o n  s p e c -
t ra  o f  t he  two  s ta tes  o f  a  pho toch rome  can  be  de r i ved  f rom
e x p e r i m e n t a l  d i f f e r e n c e  s p e c t r a .
The  expe r imen ta l  seE-up  and  the  app l i ed  me thods  and
p r o c e d u r e s  a r e  p r e s e n l e d  i n  c h a p t e r  5 .
D i f f e r e n c e  s p e c t r a  o b t a i n e d  f r o m  d i f f e r e n t  r h a b d o m e r e s ,
a f t e r  c o r r e c t i o n  f o r  w a v e g u i d e  e f f e c t s ,  i n d i c a t e  t h a t  a l l
f l y  p h o t o r e c e p t o r  c e l 1 s  c o n t a i n  o n e  a n d  t h e  s a m e  v i s u a l
p i g m e n t ,  d e s c r i b e d  b y  p z a 9 5 3 y 5 3 g  ( c h a p t e r  7 ) .
1 ' h e  s p e c t r a l  p r t p e r t i e t - o f  t h e  t w o  s t a t e s ,  r h o d o p s i n
a n d  m e t a r h o d o p s i n  r e s p e c t i v e l y ,  a r e  t h o u g h t  t o  b e  c l o s e l y
r e l a t e d  t o  t h e  a b s o r b a n c e  s p e c E r u m  o f  E h e  p u p i l ,  w h i c h  p e a k s
i n  t h e  h l r r e  ( c h , a - * ^ -  r ' \  ^ +  L i  ^ L  i l  l u m i n a t i o n  i n t e n s i C i e s\ L r r q y L s r  w / .  n L  r r r E i t r
8 5
the  pup i l  i s  ac t i va ted  ow ing  to  t he  i n f l uence  o f  t he  pup i l  on
the  spec t ra l  compos i t i on  o f  t he  l i gh t  f l ux  i n  t he  rhabdom-
e res ;  t he  pho toconve rs ion  o f  r hodops in  P495  i n to  me ta rhodop -
s in M580 is  more hampered than the reverse t ransformat ion
(chap te r  6 ) .  Th i s  e f f ec t  mus t  be  o f  p r ime  impor tance  fo r
the  v i sua l  p rocess  s ince  a  h igh  rhodops in  conve rs ion  ra te
seve re l y  obs t ruc t s  subsequen t  da rk  adap ta t i on ,  as  f o l l ows
f rom the  t ime  cou rse  o f  t he  pup i1 .  Da rk  adap ta t i on  on  the
con t ra ry  i s  acee le ra ted  by  me ta rhodops in  conve rs ion  i n to
rhodops in  ( chap te r  8 ) .
Nex t  t o  t he  f unc t i on  o f  t he  pup i l  f o r  l i gh t -da rk  adap -
ta t i on  t he re  i s  t he  h igh  p robab i l i t y  t ha t  i t  imp roves  the
c o l o u r - v i s i o n  s y s t e m  o f  f l i e s  ( c f .  c h a p t e r s  6  a n d  7 ) .
F ina l l y  we  l i ke  t o  po in t  ou t  t ha t  t he  evo l vemen t  o f
t he  pup i l  i n  t he  pho to recep to r  ce l l s  o f  f l i es  may  exemp l i f y
R o b e r t  B o y l e r s  s t a t e m e n t r r t h a E  t h e  e y e  o f  a  f l y  i s  a  m o r e
cur ious p iece of  workmanship than the body of  the sun" but
even  so  the  l a t t e r t s  rad ia t i on  eve r  i s  needed  to  e i ve  t he
v i s u a l  s y s t e m  o f  f l i e s  i t s  s e n s e .
